ABSTRACT.--The nucleotide sequences of mitochondrial 12S rRNA (12S) and protein-coding cytochrome oxidase subunit I (COI) spanning 1,010 and 1,130 base pairs, respectively, are reported for seven owl species representing six genera: Otus rnegalotis (Philippine ScopsOwl), O. longicornis (Luzon Scops-Owl), Bubo virginianus (Great Horned Owl), Asiofiarnrneus (Short-eared Owl), Ninox philippensis (Philippine Hawk-Owl), Tyto alba (Barn Owl; used as an outgroup), and the little known Mirnizuku gurneyi (Giant Scops-Owl). Separate phylogenetic analyses of 12S, COI, and the combined 12S and COI data yielded congruent phy1ogenies, strongly supporting the phylogenetic affinity of Mirnizuku with Otus, as opposed to Bubo. The conservative nature of mitochondrial DNA evolution in Mirnizuku, in sharp contrast to its unique derived morphological attributes, suggests that Mirnizuku is a recently evolved insular form of Otus that has undergone rapid morphological evolution towards gigantism, rather than being a small derivative of the much larger eagle-owls (Bubo) as has been suggested previously. Received 19 August 1996, accepted 5 March 1997. used to improve and adjust the alignment by eye. Percent difference between sequences was initially calculated using p = zd / zt, where zd is the number of nucleotide differences between two sequences and zt is the total number of nucleotides compared. Sequence differences corrected for substitution-rate differences were also calculated using Kimura's ( Table 1 ). As a precaution against mislabeling or contamination of samples, 500 bp were sequenced from a second Mimizuku individual, and no difference was found between the two individuals.
light and heavy strands, and numbers correspond to approximate starting positions in the human mt-DNA sequence (Anderson et al. 1981 ). Bases for degenerate primer sites are shown in brackets. Doublestranded PCR amplifications were performed using Taq DNA polymerase and the reaction buffer (500mM KC1, 100 mM Tris-HC1, 1.0% Triton X-100) from Promega Corporation. Reaction mixtures were subjected to 35 cycles of denaturation at 94øC for 30 s, annealing from 40 to 50øC for 30 s, and extension at 72øC for 1 min. After amplification, 15 mL of the double-stranded PCR product were separated in low melting-point agarose, cut from the gel, and purified using Magic PCR Preps (Promega). Both the heavy and light strands of all amplified products were sequenced using the CircumVent Sequencing System (New England Biolabs) with direct incorporation of Manual alignment of COI sequences is non-controversial, with no gaps being invoked. 12S rRNA alignments, however, require numerous insertions and deletions. Although phylogenetic analyses can be sensitive to order of sequence input for alignments with numerous insertions and deletions (Mindell 1991), we focused on well-aligned regions only, and these did not change significantly in alignment bouts with alternative input orders. CLUSTAL W (Thompson et al. 1994) was used to generate the alignment using the default parameters. Conserved motifs and other information regarding secondary structure (Hickson et al. 1996 , Mindell et al. 1997 ) also were used to improve and adjust the alignment by eye. Percent difference between sequences was initially calculated using p = zd / zt, where zd is the number of nucleotide differences between two sequences and zt is the total number of nucleotides compared. Sequence differences corrected for substitution-rate differences were also calculated using Kimura's (1980) two-parameter method in the DNAdist program of PHYLIP (Felsenstein 1995). Sites with insertions and deletions were excluded from sequence-divergence estimates.
We conducted exhaustive parsimony analyses using PAUP 3.1.1 (Swofford 1993) for the CO! and 12S rRNA data sets individually and combined. To explore the effect of differential weighting of transitions and transversions, we used the following character weighting schemes in alternative analyses: (1) all character changes equally weighted, (2) transversions (TVs) only, and (3) TVs:TIs (transitions) weighted 2:1. For the 12S rRNA alignments, we conducted separate analyses on all sites (1,010 aligned positions) and on well-aligned regions only (944 aligned positions), in which sequence regions with gaps were excluded to reduce homoplasy. We calculated support indices for each node within the most-parsimonious topology by finding the shortest Table 1 ). As a precaution against mislabeling or contamination of samples, 500 bp were sequenced from a second Mimizuku individual, and no difference was found between the two individuals.
Using Tyto alba as an outgroup, the parsimony analyses were unequivocal in supporting an Otus/Mimizuku sister relationship (Fig.  1) . Parsimony analyses of the 12S rRNA data set based on alternative character weighting approaches consistently yielded the same sister relationship. All of the most-parsimonious trees were identical, except for the transversion-only analysis for well-aligned regions in which A. fiammeus is basal rather than sister to (Fig. 2B) that was entirely congruent with the 12S gene tree (Fig. 1) . This topology is robust as indicated by the lack of sensitivity to alternative weighting approaches, and inclusion or exclusion of ambiguous alignment regions in 12S and the third codon position in COI.
Skull morphology.--The recent availability of a M. gurneyi skeleton enabled gross comparison of its skull with those of O. megalotis and B. virginianus. We evaluated the same characters used by Ford (1967): (1) medio-lateral slope of cranial side, (2) forehead size and shape, (3) cranial width relative to height, and (4) supraorbital process shape. The O. megalotis skull exhibits a high and steep forehead, the supraorbital process is long and pointed, and the cranium is high relative to width (Fig. 3) . The
Mimizuku skull also exhibits these features (Fig. 3) . In contrast to Otus and Mimizuku, the Bubo skull has a low, thicker forehead and a small, knob-like supraorbital process, and the cranial height is low relative to the width (Fig.  3) . The structural similarities of the major skull features in Otus and Mimizuku support the molecular evidence presented here, although a detailed phylogenetic analysis of skeletal characters is warranted.
DISCUSSION
We present evidence that Mimizuku is more closely related to Otus than to Bubo, assuming the monophyly of Bubo. Our study raises the issue of which criteria are appropriate and reasonable for delimiting genera. In the past, it was common to place a species in a separate genus if it exhibited a greater degree of morphological divergence than that observed among other related spedes. But, should a separate genus be recognized solely on the basis of apparent phenotypic uniqueness, regardless of how recently the taxon has evolved in evolutionary time? Or, should genera reflect phylogeny and relative age regardless of degree of morphological differentiation? Taxonomists will encounter these questions with increasing frequency as greater emphasis is placed on phylogenetic perspectives and on historical contexts of biodiversity.
